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Computer Reduction of Meteorological Rocketsonde Data

INTRODUCTION

This final report provides complete documentation of software, and

hardware that was developed to permit same day processing of meteoro-

logical rocketsonde data at White Sands Missile Range.

Software listings of all programs that comprise the present METROC

program are included along with detailed flow charts for those programs

that were specially developed to handle the digitized met data. Hardware

documentation includes schematics of all electrical components, overall

diagrams of interconnection wiring and the microprocessor computer pro-

gram listing.

As an indication of accuracy, graphical plots of significant level

temperature profiles as determined by manual methods and the computer

method is included.

Since the report that covered the original data reduction program-

is no longer available, this report will include some of the materi.-l

from that report.

Meteorological rocket sounding systems (metrockets) have been devol-

oped '. obtain upper air observations in the lowest 100 km of the atmo-

sphere, especially that portion inaccessible to routine balloon observa-

tions, i.e., above 30 km. Some of these systems that are routinely used

include a payload which consists of an atmospheric sensor, a radio trans-

mitter for telemetering the measurements to ground tracking, receiving

and recording equipment, and a radar-reflective retardation device. The

atmospheric sensor normally provides temperature measurements. A radar

*A General-Purpose Meteorologica' Rocket Data Reduction Program by Mary

Ann Seagravcs, ECOM 5 '2, August 1972
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track of the payload is used to compute wind data and altitude information

to correlate with the temperature measurements. Another tcpe of metro(ket

payload contains only a radar target, i.e., chaff or inflatable sphere,

to provide wind measurements. Other types of payloads collect specialized

data for various research and development programs.

The purpose of the computer program METROC is to produce routine

wind and thermodynamic data from the raw data collected from metrocket

firings at White Sands Missile Range (WSMR), New Mexico, Utah Launch Com-

plex (ULC), Green River, Utah, and other sites.

The program is written to be used on the UNIVAC 1108 computer at

WSMR. It is designed so that the complete reduction of the data from

each firing may be accomplished with one pass through the computer. This

increases efficiency in operation by eliminating delays between the vari-

ous steps of the data processing. With this approach, however, the data

may not be monitored during intermediate phases of the reduction process.

The data input to METROC may be both winds and temperatures, winds

only, or temperatures only. A digital tape of the radar track and telem-

etry is used for the computation of wind and temperature data when avail-

able. Manually reduced wind and temperature data may be input using

punch cards.

The output listings are in metric units and may contain any, or all,

of the following:

1. Individual wind data points

2. Summarized data for significant temperature levels, even kilo-

meter levels, 5000 ft levels and mandatory levels

3. Listing of Meteorological Rocket Network (MRN) formatted data

4. Ozonesonde parameters
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5. Wind data in English units

The summarized data listings may include laver winds averaged ()vt-:

2 kilometers, corrected temperatures, pressure data computed ui ju hvdr.

stati( equations and a base-level point from a conjunctive raob, atno-

spheric density and speed of sound.

Output data cards are punched in the MRN reporting format for ,i]l

runs which include wind data. Additional output cards are punched h,

the English units output option is selected.

An effort has been made to conform to the IRIG standards for met-

rocket data reduction [I] where possible throughout the data reduction

process. Smithsonian Meteorological Tables [21 was used as a source lor

formulae and constants.

I. MATHEMATICAL DEVELOPMENT

A. WIND COMPUTATIONS - RADAR DATA TAPE INPUT

The subroutine READTP obtains the raw data from the input

tape and converts it to standard units and sampling rates. The r,u.nzt

is converted to meters, the azimuth and elevation to radians, and

the sampling rate to 10 samples per second. The sample time is

referenced to time of launch. The raw data is filtered using a

technique described by Avara and Miers [31. A 117-point s%'mmetri-

cal filter is applied to data so that 5 consecutive samples of

smoothed data are available.

Then, for each of these 5 points, the following computations are

made:

Altitude corrected for earth's curvature Z

CC
cc

1.2742458 x 107 + R sin E + ZA
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where R = range

E = elevation angle

Z A = station altitude.

Elevation angle corrected for earth's curvature FC

E E + ZA cos E (2)

1.40167038 x 107 sin E.

East-west position, X

X = R ros E sin A (3)

where A = azimuth.

North-south position, Y

Y = R cos E cos A. (4)
c

The accelerations are then used to correct the velocities for

sensor motion by a technique developed by Eddy [I]. If v is the un-

corrected component velocity, then v, the corrected component velocity,

is

a.v
v v- z (5)

az~

where a = component acceleration

vz = vertical velocity

a = vertical acceleration
z

g = gravitational acceleration.

A check is made to determine if apogee has been reached, When

12 consecutive points have been encountered for which the altitudes

are decreasing, it is assumed that apogee has been reached and pay-

load expulsion has occurred.

After apogee has been found, additional checks are made to deter-

mine whether the data is valid. If the computed vertical velocity

-4-



is p'si itv , the -Iita sample is i ejet(te,! as inv lid. nvtlr I he( k.

ili-ty he madt, t1,,t there is Ill opt iii to by- p.iss t hse (Ste, Ixth

,t ionl oil opt i tus data ca rd They are

I Hie vert itki I ve 1 tk itv must tit, greater tha1n -25O r/s.

Ihf ' thirig, in ti ! .i L., 1tv ri, tr L , t ~ rt' v l l t)1tiIt ,,,

lIt, I I t 1" ,l , i11i 1vable dat. 1' )it , 1s itlt I it .C1 tht L

,, t host. silrip les t or which

I. Tlhe change in winid direct ion exLceds 300 when tho spted

is greater than 20m/s, or

There is a 100% change in windspeed when the wi rids pet

greater than 5 m/s.

If a sample is found to be inval id, the message "DATA .XCII'

1, I ITS AT TiNlE XXX"' is printed and that sample is liot i.se, d ill -

iing layer winds.

When a sample is valid (or questionable), it is printel and st,:.

for use in computing layer wind data. The sample output rate is lie tH('i

second.

B. WIND COMPUTATIONS - CARD INPUT

The wind data samples input on punch cards are printed and stored

for subsequent use as they are read. A message is printed folloling

each point. for which the time or altitude is not sequential or tor

which the data exceeds certain limits. The limits for valid data jre

0' to 3600 for wind direction, 0 to 200 m/s for windspeed, and 0 to

250 m/s for fall velocity.

C. COMPUTATION OF LAYER WIND DATA

The altitudes of the points for which layer winds are to

-5-



be computed are first determined in the main program. The sub-

routine WNDAVG is called to compute the layer wind data.

An interval over which averages are to be computed is deter-

mined for each layer wind data point. Then each of the individual

data points is read, and the component wind velocities are accu-

mulated for each interval. After all the individual data points

have been considered, average component winds and fall velocities

are calculated, along with the time for each layer. The vector

wind is determined from the component wind. Any layer which con-

tains fewer than n points is bad-flagged, n being 6 when the wind

data is computed from a radar tape and n=l when the wind data is

input on cards.

D. BASE-LEVEL POINT

A base-level point is a data point obtained from a con junc-

tive rawinsonde observation that was taken close in time and

space to the rocketsonde observation. The data provided is at-

mospheric pressure and temperature at a specified altitude. By

using this and rocket temperatures, thermodynamic data is computed

with the hydrostatic equations. To be valid, the temperatures

measured by the rawisonde and rocketsonde should agree within 2.50

at the base-level point. The program will reject all

base-level points that do not have this agreement, unless a special

option is selected.

Any run which contains temperature data may contain zero to 5

base-level points. If more than one base-level point is input, the

one which is closest to 25 kilometers and which meets the tempera-

ture agreement criterion is used in the thermodynamic computations.

-6-



Thermodynamic computations are not made if no base-level point

is input or if none meets the temperature agreement criterion and

the option overriding this criterion is not selected. These com-

putations are not done if there is no valid base-level point avail-

able which is within 2 kilometers of the lowest temperature data

point.

If the override option is selected and none of the input base-

level points meets the temperature agreement criterion, that point

which has the best temperature agreement is used.

The base-level point which is ,.o be used in thermodynamic

computations is stored, and the rocket temperature in degrees

Kelvin and the geopotential altitude are found:

Tk = T + 273.16 (6)

where Tk = temperature OK

T = temperature °C

and

Z = g XRe x (7)

9.8 (Re + Z)

where Z = geopotential altitude

g gravitational acceleration

R e  local radius of earth

Z geometric altitude.

E. TEMPERATURE AND THERMODYNAMIC DATA

At each step in the program where temperature and thermo-

dynamic data are to be processed, the altitudes of the points to

be output are determined first. The altitudes for the significant

levels are interpolated from the individual wind data points;

-7-



when wind data is not being processed, the altitudes are read from

the input data cards. Significant levels are not processed for

those points at which the altitudes are not available from the

wind data.

Constant-altitude layers, i.e., even kilometers, 0.5 kilo-

meters, 500 feet, or 1000 feet, are determined by considering the

highest and lowest available data, either wind data or signifi-

cant temperature levels. A table of constant-altitude layers is

produced for points within this span.

A table of standard constant pressures is contained within

the program. It is determined which of these pressures fall with-

in the span of available data, and then altitudes are exponential-

ly interpolated for the constant pressure (mandatory) levels from

the altitude-vs.-pressure data for the significant levels.

When wind data processing is to be included, the layer winds

and fall velocity are computed after determining the layer altitudes.

Next, except for significant levels, temperatures for each layer

are linearly interpolated. Subroutine THERMO is then called to do

the thermodynamic computations.

First, the absolute temperatures are computed as in Equation

(6).

Then, if a temperature correction is to be computed, a

correction is derived based on a method developed by Krumins

and Lyons and is the IRIG temperature correction (41:

AT(k) = T(k) - A(z) x (Vz(k))
2 + B(z) x (T(k+l) - T(k-l)

t(k+l) - t(k-1)

-C(z) + D(z) x T(k)4  (8)

-8-



where AT(k) = temperature correction for kth point

T(k) = absolute temperature at kth point

t(k) = time of kth point

V z(k) = fall velocity at kth point

and A(z), B(z), C(z) and D(z) are coefficients which vary ith

sensor type and altitude and C(z) is also a function of time off lay

(night or day).

NOTE: When wind data is not processed in a run, fall velot ity

data is not available. Thus, no provision has been made to comput,

temperature corrections. However, temperature corrections which have

been manually computed may be input on data cards and used inn the ti-il

computat ions.

The temperature correction is added to the uncorrected temperatures,

and tho geopotential altitude is computed for each point as in Equationi

(7).

Atmospheric pressure is computed next, except when processing o n-

stant-press levels. Any time there is a layer of missing temperature

data greater than 3 kilometers, pressure and related computations are

not continued beyond that point. Pressure is computed both upward and

downward from the base-level point:

P(k) = P (k-I) x exp Z ( (k) ((-)

14.63725 x (T(k) T(k-1))

where P(k) = pressure (mb)

Z p(k) = geopotential altitude (m)

T(k) = corrected absolute temperature

k-I is the previous point when k>, and k-I is the ,.iso-lv,.

point when k=1.

-9-



Density is computed:

D = P x 348.38/T (10)

D, = D x 1.9403806 x 10-6  (11)

where D = density (gm/cu m)

P = pressure (mb)

T = corrected absolute temperature

DI = density (slugs/cu ft).

Speed of sound is calculated:

S = 20.0544 x T (12)

where S = speed of sound (m/s)

T = absolute temperature

II. SYSTEM FORMULATION

In order to process high altitude meteorological data from a

rocket born datasonde, the radar positional data and the significant

level temperature data from the datasonde must be combined into a

single profile.

The system described in this report provides a means of com-

bining both the radar data and telemetry data into a common data

bank for final processing by the UNIVAC 1108 computer into a meteo-

rological profile.

A. OUTLINE OF TOTAL SYSTEM

The total system consists of l)-a microprocessor system that

will digitize the temperature telemetry, form the appropriate mes-

sage format with this data, and transmit this data to the control

record facility - this combines the temperature data but not signif-

icant level data with the radar data; 2)-software or that will

process the digitized telemetry data to form a significant level

-10-



temperature profile that is consistant with the levels selected by

hand. (4)

Once the data is in significant level form, the final ex.isting

computer program (ROCKET) will generate the final met profile.

B. ICROPROCESSOR SYSTEM

The mi croprocessor chosen was the INTEL 8080 confi gured is An

SBC 80 single board computer. [51 This provides the user with 1024

bytes of RAN, 1024 bytes of ROM or EPROM, two 8255 parallel 1/0, perts,

one 8251 USART serial I/O port, EIA RS 232 logical level converters,

card cage and power supply. This particular system was selected

because it has the necessary hardware to do the job and was available.

C. ADDITIONAL SYSTEM REQUIREMENTS

In order to provide additional future capabilities, provisios

were made to read and incorporate into the message, time iata from iai

IRIG B time code reader, and data from four event-marker flip-Ilops.

These hardware items together with the analog-to-digital con-

verter, and tri-state multiplexing chips were mounted on a generail

purpose prototype board. This board was inserted in the card cage,

to form the total system. A block diagram of this system is sh,,i

in figure 1.

D. MESSAGE FORMAT

The message format for transmission to the Central Record

Facility (CRF) is composed of two 120 hit messages. The only

restrictions in these messages is that the first 15 bits are iixd

by the sync and station identification numbers. The message ftrmat

that was used is shown in table 1. In looking at table I it shiuld

be noted that the time, seconds, is contained in two seperate hit

-11-
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Figure 1. System block diagram.
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blocks. This problem occurred because the original time code

reader, for which the system was designed, had time broken down

into BCD 10 h, hours, 10 min, min, 10 s, and sec. When

the modems were installed, a new time code reader was also installed

that had time in binary seconds and milliseconds as indicated.

The new data was brought into the system by changing only the wiring

to the connector. The time data, met data, and event-marker data is

combined properly by the software program that generates the signifi-

cant level data.

E. 8080 SOFTWARE

Figure 2 is a flow-chart of the software program that performs

the data collection, message formation and transmission. The last

block in figure 2 was necessary because the data when received by

the CRF is complimented and the 1st bit received is treated as the

most significant bit of the message. In contrast, the modem interface

(USART) sends the least significant bit first. The software program

for the ROM control corresponding to figure 2 is shown in table 2.

11l. MICROPROCESSOR SYSTEM HARDWARE DIAGRAMS

The system is composed of six subsystems. 1) - SBC 80 micro-

processors, 2) - Interface card, 3) - IRIG B time code reader-gen-

erator, 4) - Modem, 5) - Card cage, 6) - Power Supply.

Items 1, 3, 4, 5 and 6 are standard commercial units and will

not be described in detail.

A. INTERCONNECTION

Figure 3 illustrates the various connection cables that art,

used to interconnect the various subsystems. The only connection

not indicated is the backplane connection - this is made when the

two cards are inserted into the card cage.

-14-



INITIALIZE MODEM

AND PARALLET PORT

GO

PRESSED

NO

YES

START MODEM

NO

MODEM

READY
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SET WORD COUNT, WC = 0
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Figore 2. Flow chart for 8080 software.
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0000 1000 WORD EQU 3COOH AVAIL RA.M LOCATION
0000 1010 *

0000 1020 *
0000 1030 ORG 0000
0000 1040 ************************
0000 F3 1053 RSET DI DISABLE INTERRUPTS
0001 3E OC 1060 MODE MVI A,014Q SET IN SYNC MODE
0003 D3 ED 1070 OUT 355Q
0005 3E 75 1080 SYNC MVI A,165Q SET IN SYNC I WORD
0007 D3 ED 1090 OUT 355Q
0009 3E 24 1100 MVI A,044Q SET IN SYNC 2 WORD
000B D3 ED 1110 OUT 355Q
O00D 3E 12 1120 HUSH MVI A,022Q SET IN COMMAND WORD
OO0F D3 ED 1130 OUT 355Q TO QUIET MODEM
0011 3E 82 1140 NOGO MVI A,202Q SET IN CONTROL WORD
0013 D3 E7 1150 OUT 347Q FOR CONTROL PORT
0015 3E 3F 1160 MVI A,077Q CHECK FOR GO BUTTON
001' D3 E4 1170 OUT 34 4 Q
0019 DB E5 1180 IN 345Q

001B E6 01 1190 ANI OOIQ
OOID CA 11 00 1200 JZ NOGO IF NOT, JUMP BACK

0020 3E 23 1210 GO MVI A,043Q START MODEM
0022 D3 ED 1220 OUT 355Q
0024 DB ED 1230 IN 3 55Q IS MODEM READY?
0026 E6 80 1240 ANI 200Q
0028 CA 20 00 1250 JZ GO IF NOT, ASK AGAIN
002B 21 00 3C 1260 CLRW LXI H,WORD INITIALIZE WORD COUNTER
002E 36 00 1270 MVI M,000
0030 00 1280 NEWW NOP (THIS REGION OF CODE HAS
0031 00 1290 NOP (HAS BEEN DELETED IN THE
0032 00 1300 NOP (ACTUAL ROM IMPLEMENTATION)
0033 00 1310 NOP
0034 DB ED 1320 IN 355Q TRANSMITTER BUFFER
0036 E6 01 1330 ANI 001 EMPTY? IF NOT,
0038 CA 30 00 1340 JZ NEWW ASK UNTIL IT IS
003B 21 00 3C 1350 LXI H,WORD
003E 34 1360 INR M INCREMENT WORD COUNT
003F 3E 82 1370 MVI A,202Q
0041 D3 E7 1380 OUT 347Q REINITIALIZE PARALLEL PORT
0043 7E 1390 MOV A,M
0044 FE 01 1400 WRDI CPI OOQ WORDI (SYNC 1)
0046 C2 4E 00 1410 JNZ WRD2
0049 3E AF 1420 SYNI MVI A,257Q
004B C3 C8 00 1430 JMP XMIT
004E FE 02 i440 WRD2 CPI 002Q WORD2 (SYNC 2 = ID)
0050 C2 58 00 1450 JNZ WRD3

0053 3E 34 1460 ID MVI A,064Q
0055 C3 C8 00 1470 JMP XMIT
0058 FE 03 1480 WRD3 CPI 003Q WORD3 (ZERO)
005A C2 61 00 1490 JNZ WRD4
005D AF 1500 ZERO XRA A
005E C3 C8 00 1510 JMP XMIT
0061 FE 04 1520 WRD4 CPI 004Q WORD4 (HD,TD)
0063 C2 6B 00 1530 JNZ WRD5
0066 3E 38 1540 MVI A,070Q
0068 C3 C4 00 1550 JMP DOIT
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'r..-Bl.E Z (cont)

006B FE 01 1560 WRD5 CPI 005Q WORD5 (UD.Til,
0O0D C2 7 00 1570 JNZ WRD6

01370 3E 39 1580 MVI A,071Q
0072 C3 C4 00 1590 JMP DOIT

0075 FE 06 1600 WRD6 CPI 006Q WORD6 (UN.TYN
0077 C2 7F 00 1610 JNZ WRD7

007A 3E 3A 1620 ,fVI A,072Q
)07C CJ C4 00 1630 JMP DOIT

007F FE 07 i640 WRD7 CPI 007Q WuR!)' (U' ,TS,
0081 C2 89 00 1650 JNZ WRDS
0084 3E 33 1660 MVI A,073Q
008t C3 C4 00 1670 JMP DOlT
0089 FE 08 1680 WRD8 CPI 010Q WORDS (USDS"
0081 C2 93 00 1690 JNZ WRD9

008E 3E 3C 1700 MVI A,074Q

0090 C3 C4 00 1710 JMP DOlT

0)93 FE 09 1720 WRD9 CPI 011Q WORD9 (Dui/ .

0095 C2 9D 00 1730 JNZ WDIO

0098 3E 3D 1740 MVI A,075Q
O09A C3 C4 00 1750 JMP DOIT

00)D FE OA 1760 WDIO CPI 012Q WORDIO (DiGITIZER,

009F C2 A7 00 1770 JNZ WDII CONTACTS)
00A2 3E 3E 1780 MVI A,076Q
0OA4 C3 C4 00 1790 JMP DOIT
0OA7 FE 10 1800 WDII CPI 020Q

00A9 DA 5D 00 1810 JC ZERO WORDS1-15 (=ZERO
OOAC C2 14 00 1820 WDI6 JNZ WD17
0OAF 3E 57 1830 MVI A,127Q WORD16 (SYNC 3)

0031 C3 C8 00 1840 JMP XMIT
00134 FE 1] 1850 WD17 CPI 021Q WORDI7 (SYNC 4=10

00B C2 BC 00 1860 JNZ WD18
00B9 (3 53 00 1870 JMP ID

00K( FE IF 1880 WDI8 CPI 037Q WORDSIS-30 .IEROW

003BE DA 5D 00 1890 JC ZERO

OOC C3 2B 00 1900 JMP CLRW RESET WORD COUNT

00C4 03 E4 1910 DOIT OUT 344Q OUTPUT DATA TO BE R"AD
0OC6 DB E5 1920 IN 345Q INPUT ACrSS!" DATA
00C8 2F 1930 XMIT CMA COMPLENiNT Tih-. DAt'A
00G9 47 1940 MOV B,A SAVE Ir OFF TO SI)E

OOCA 16 08 1950 MVI D,8 ESTAE,,i,, BY'iE COUNTER
OOCC AF 1960 XRA A CLEAR A REGISTER

O0CD 4F 1970 MOV C,A CLEAR C REGISTER

IOCE 78 1980 SWAP NOV A,B SWAP MSB'S TO LSB'S

OOCF 67 1990 MOV H,A (APPARENT ERROR IN HIANi) 0)l(

ODO 17 2000 RAL PUT MSB IN TIlE CARRY ANI)
00;}1 47 2010 MOV B,A RESTORE THE REMAINDER
O002 79 2020 MOV A,C FORM NEW WORD FROM OLD C

OOD3 IF 2030 RAR BY SHIF'IN( CARRY 1NI'O 'Ill

0004 4F 2040 MOV C,A WORD BEING FORMED
0ODS 15 2050 DCR D DECREMENT ThE COUNT
00D6 C2 CE 00 2060 JNZ SWAP DONE YET? NO-CONTINUE

0009 79 2070 MOV A,C RESTORE TIlE WORD
0ODA D3 EC 2080 OUT 354Q OUTPUT REV WORI) TO MODEM

OODC S(3 30 00 2090 JMP NEWW AND GET ANOTtER NEW WORD

OODF 2100 ************************
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TABLE 2 (cant)

PROGRAM IS 223 BYTES LONG (1) WITH 0 ERRORS DETECTED).
lz SYMBOL LISTING (Y=YES,N=NO)?
CL.RWOO02B DOIT=OOG4 GO=OO2O HUSH=OOOD 1D=0053 MODE=OOO1 NEWW=O030
NOGOO00ll PSW=0006 RSET=OOOO SP=OOO( SWAP'=OOCE SYN1=OO49 SYNC=0005
WD1OOO09D WDI.1=00A7 WDI6=OOAG Wol7=00B4 WD18=OOBC WORD=3cO0 WRD1=0044
WRD2=OO4E WRD3=0058 WRD4=0O61 WRD5=006B WRD6=O075 WRD7=OO7F WRD8=0089
WRD9=0093 XMIT=00G8 ZERO=005D

mum
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Figure 3. Microcomputer subsystem connections.
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Table 3 shows the pin connections and signal identitication ,for

all connectors. TB refers to Terminal Block.

B. INTERFACE CARD

Figure 4 shows the component locations on the interface card.

Each integrated circuit (IC) is indicated by a number (I thru 17)

and IC type (SN 74367, etc.).

Figure 5 illustrates the event marker logic, Go and Reset logic

and the BO thru B3 data flow from the Analog to Digital Converter

(A/D). The 8 bit word composed of B3, B2, B1, B0 and event marker

bits I thru 4 are gated into the microprocessor when pin 9, IC 15 is

active. The numbers inside the gates indicate the IC number. The

event marker outputs are set by a +5 volt pulse.

Figures 6 thru 8 show the various bits that compose the words

brought into the microcomputer. Figure 9 illustrates the A/D

pin connections and the multiplexer circuit for selecting the various

words.

An ADC (Analog-to-Digital Converter) manufactured by

Burr-Brown Research Corporation was used to digitize the

met data. The met data signal was available from an on-site fre-

quenLy to voltage converter.

IV. SOFTWARE

A. ORIGINAL METHODS

In order to process high altitude meteorological data from a

rocket born datasonde, the positional data from the tracking radar

and the significant level temperature data from the datasonde must

be combined into a single profile.

-20-
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TABLE 3. PIN NUMBER CONNECTIONS FOR PLUGS.

. t .AltR CONNECTIONS AND

boarc
l P 7 Cible p in

:10. no. - - '-

I 18 17

28 k 17 18

-41 42

42 40 39 l put

,5 f 1 6 15" "

141

e 5 16

ii 39 40

c 38 37

b 14 13 Gflj

,-, a 13 14 l m-_ _t

6 c C 12 11

,15 AV.

14 H 35 36

313 34 33 Ir:., V

L 10 9

S M 9 10

10i N 2 8 27 ,'

R 3 4

,7 S 27 28 23,0' 1

26 T 26 25 Pr It , Iot

5 2.2 U) 2 i

14 V 1 2 A

S3 W "9 50 5

A
12 X 46 45

21 Y 37 38 ;1

2 1 36 35

K 32 31 (t .iAW ! A( '

A 8 7

A 7 8

K 31 32 ((lI;:T

K 30 29
W ll ilot

A 6 5 RF'W1 Pi [,,
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Figure 4. Component location on interface card.
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"
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Figure 5.Event Markers, Go, Reset Diagram.
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7:

2 5 27 2Z- 2 36

2 u ,2 1 -

2 0 v 1 2 - 1.5
2 S 7 29 507 351

X 46 45 53

>2 1P 6 7 6 55

4 10

2 V 16 25 7 57

3 ~ 12 3 h

B8 9 4910 59

21 Y B7 38 62 51

20 Z 36 35 10 7

15

15 0 PIN 10, IC 15

Figure 6. Data transfer diagram (A/D (Bl1 to B4) and 2 7 to 2 0 seconds.
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214 - 35 36 2 1 5

2 1 J 34 3312 6 j7

2 L 10 9 4,3

2 11 34 33 10 1 5

1

K 32 31 1 2 S3

GROUND A 8 7 j 1)E

15

A 7 8 1

15

C> PIN 1 , IC I

2 3
K 31 32 f,

4
K 30 29 -h 3

GROUND

10 9A 5 6 35

2 N 28 27 1 4 1

9 14 13

2 12 113

28 R 3 4 2 1 '7

PIN 1.2 IC I',

Figure 7. Data transfer diagram 214 to 28 seconds.
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zz

2 8 k 17 18 14 1 13 - 59

15

2: j 41 42 2 51

2
6  

h 40 3 0 7 5

25  f 16 15 6 15

2 ' e 15 2b 1 9 57

-PIN 15, IC 15

2

c 38 37 2 6

2 b 14 13 6 2 76

20 a 13 14 10 2 95

1

sFcs. 216 C 1 2 2 3

6 5

SEcs. 21
5  f 1 2 3 67

e is 1.,57

PIN 14, IC 15

Figure 8d Data transfer diagram 216 to 215 seconds and 29 to 20 millseconds
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Originally the telemetry data was processed by hand to form

significant level temperature data. This data is a table ol time

after launch, and corresponding temperatures, which were punched on

cards for the later, combining with the radar positional data.

The radar positional data of azimuth, elevation, and .lant ra1n:.,e

of the datasonde are transmitted via a syncronous modem to a centr.il

record facilitv (CRF) and recorded on a unilog magnetic tape. liter

the ROCKET program calculates a wind profile from the radar data

and combines the temperature data with it from the significant tem-

perature cards - to produce the final met profile.

B. REAL-TIME METHOD

The real-time system records simultaneously the digitized met

data from the microprocessor system and the positional radar

data on unilog magnetic tape.

When the unilog tape has been transferred to the 1108 system

B computer system, the modified ROCKET program then processes both

sets of data to form significant level temperature data, radar

wind data, and ultimately a final met profile.

V. DESCRIPTION OF NEW SOFTWARE

In order to process the telemetry data to get significant

level temperature data, 6 new programs were developed. A brief

description cf these programs and corresponding flow charts follow:

Subroutine SIGLEV I1SIG, TIME, VALUE, REFT)

As the telemetry is read from the UNILOG tape by RTDATA, SIGIEV

is called to build an array of reference ordinates and significant

temperature ordinates, which have passed through the filter, along with
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their corresponding times. These ar- passed to tile subroutine by the

arguments 'IME and VALUE. The significant temperature ordinates arle

selected by a call to subroutine SIGPT.

When tile entire tape is read, the significant temperature ordt-

nates are converted into ordinate-to-reference ratios. Once an

ordinate-to-reference ratio is interpolated, subroutine 1.()K'E.I cuIl-

verts the ratio to an actual temperature.

Finally, after the conversion of the data to a temperature arr.a,

the significant levels of this array are found within a tolerance ot

2'C by subrc ,tine SIGPT. The final significant temperatures art, theln

printed along with their corresponding flight times, ratios, an ,rdl-

nite values.

The other two calling arguments do the following: IISIG flags

the subroutine for initialization and final runs, and REFT is the

distinguishing level for testing whether VALUE is a reference or a

temperature ordinate.

Subroutine LOKTEM (ICAL C 1RATIO)

The subroutine LOKTEM has two functions which are distingui shed

by the argument ICAL.

The first is performed when RTDATA calls LOKTEM to read temper-

ature calibration data from cards and to set up an interpolation sche e

for temperature calculation. Once this is done, a check of the inter-

polation scheme is made. If the calculated values differ front the cali-

bration values by more than 10C the baseline calibration is rejected

and a message written. The calibration ratios, values, and test are all

printed on the output as well.
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F
The second function is to perform normal temperature calculation.".

A temperature ordinate to reference ,rdinate ratio (CRATIO) is ptassd

to the subroutine by SIGLEV as it builds the arrays. From this r.itio,

the subroutine interpolates a temperature value from the .array tif store,!

calibration values and returns it via CRATIO.

Subroutine RTDATA

RTDATA is a general purpose tape-read routine used when process .ig

data from a UNILOG tape. Subroutine REAI)TP and ''APE] use RTI)ATA too

read FPS-16 radar data, as well as MET data for processing temperatures

from telemetry. When RTDATA is called, the data in all active sub-

channels for one time is stored in the CCMMON area FPS. Since the data

is recorded on the tape in blocks of 20 samples per record, a new record

is read once every 20 times the subroutine is called.

If temperature telemetry is being processed, RTDATA initial l\' calI

LOKTEM to perform the baseline temperature calibration. During stihse-

quent calls, the data is filtered by calling subroutine FILTER and

the calculation of temperatures is overseen by calls to SIGLEV.

When an EOF indication is read, the final call to SIGLEV is made to

finish the calculations and print the significant temperature levels.

When no temperature telemetry is processed from the tape, radar

data is read as needed until an EOF occurs.

Subroutine SIGPT

This subroutine determines which temperature out of a string are

significant - namely those points which when connected by straight

lines forms a temperature profile that is within a given tolerance of

the true profile.
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Each temperature ordinate is ta,,en as it comes arid an array of

significant temperatures is formed. After processing the ordiI.itd

values, the significant points are converted to degrees and passed

through the subroutine a second time with tile tolerance set at two

degrees.

Subroutine FILTER

This subroutine creates a filtered-ordinate sum of six values.

This is done by first selecting every eighth point, and then compari lg

each point to adjacent points for correlation. When an ordinate value

survives the filter, it is added to the previous sum until a string of

six is completed. The sum is passed to the calling program and f tlag

is set to indicate that a filtered ordinate value is available.

Subroutine ROCOBI

The subroutine ROCOBI is called by the maini program to perf,,rm

the task of formulating and printing the ROCOB message.

ROCOBI is sent the complete array of 1-KM level wind and thermo-

dynamic data in the COMMON area ROCOB.

V1. DESCRIPTION OF REMAINING SUBROUTINES

Subroutine MRN (NOM, ID, IW IC)

The subroutine MRN arranges the wind and thermodynamic data

found in the COMMON areas WIND and TMP into the Meteorological

Rocket Network reporting format [4], prints it, and punches it

on data cards. Since leading zeros are to be preserved in this

format, all interger fields are broken into fields of one digit

so that zeros will appear when printed and punched via Fortran

statements.
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The variable NOM is the number of points to be processed.

The variable ID equals 30 when processing significant or kilo-

meter levels, 40 for constant-pressure levels. The variable PA

is an indicator of wind input type, while IC indicates uncorrected

or corrected winds.

The COMMO.N area MRN is used to store the data as it is broken

into single-digit fields. The COMMON area SIGN is made up of alpha-

numeric fields containing a plus sign, a minus sign, a blank, and

a nine.

Subroutine OZONE (NI, N2)

The subroutine OZONE computes and prints special thermody-

namic parameters which are of significance ii reference to met-

rockets with ozonesonde payloads. These parameters are d (In (T))

/dZ and d(ln(P))/dZ, where T is temperature, P is pressure, and Z

is altitude.

The data used in the computations is found in the COMMON areas

WIND and TMP. The variables NI and N2 are the indices of the first

and last points to be used.

Subroutine QUESS

The subroutine QUESS prints the time and altitude of as many

as 100 wind data samples of questionable validity. A point is con-

sidered questionable if either there is a direction shift of at

least 300 when the windspeed is greater than 20 m/s, or there is

a 100 percent change in speed with a windspeed greater than 5 m/s.

The times and altitudes of the questionable points are stored

by the main program in the COMMON area QQ, along with the number of

questionable points.
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Subroutine TPREAD (F, .ND, NEND)

The subroutine TPREAD is used to obtarin raw data from digital

tape and convert the times, units, and sampling rates to standard

vatlues. For each sample, the data is stored in the COMMON area

TRAE. Time of the sample, TM, is in seconds referenced to lIit-, f

time. Range, RG, is in meters while azimuth, AZ, aid elevation,

El., are in radians. The standard sampling rate is 10 samples per

second. An end of file indicator is found in the parameter IOF.

The variable IND specifies the type of data tape being processed.

NEND contains the number of reels of input tape.

When the input radar data is contained on a DR format tape,

the time and sampling rate are not altered. The range is converted

from yards to meters, and the azimuth and elevation are converted

from mils to radians.

If the input data is on a UNILOG tape, the sampling rate is

reduced from 20 samples per second to 10 samples per second by

averaging each 2 consecutive points. The time is referenced to the

time of launch by subtracting the lift-off time, found in the COMMON

area LIFTTM, which also contains input subchannel numbers and ra,,ar

numbers. The range is converted from yards to meters, and the an-

gles are converted to radians. If two radars are to be processed in

one run, the data for the second radar is converted and written on

Fortran logical unit 3, while the data for the first radar is being

reduced. This data is used directly, without further conversion,

when processing the second radar.

The data is read from the UNILOG tape by the subroutine RTDATA

and is stored in the common area FPS. The common area EOFF contains

an end of file indicator.
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Subroutine THERMO (TIEP, ALTIT, TIET N1, N2, NOM, IN, NCOR, GG, RE)

The subroutine THERMO computes (orrected temperature, pressure,

density and speed of sound for the data points found in the COMMON

area WIND and stores them in the COMMON area TMP. The uncorrected

temperature corresponding to each point in the array ARR is stored

in the array ARC in the COMMON area TMP.

First, the temperature correction is computed by using

Equation (8). The geopotential altitude is computed thus:

Z =gxRe xZP

9.8 x (Re + Z)

where Z = geopotential altitudeP

g = acceleration due to gravity

R = radius of the earthe

Z geometric altitude.

Except when processing constant-pressure-level data, the next

step is to compute corresponding pressure. For the kth point,

P(k) = P(k-1) x exp [Z p(k-l)-Z p(k)/(14.63725x(T(k)+T(k-1)))l

where P = pressure (mb)

Z = geopotential altitude (m)

T = temperature (OK)

and k-I is the previous point computed if k>l, the raob base-

level point is k=l.

Then density is computed:

D = P x 348.38/T

where D = density (gm/cu m)

P = pressure (mb)

T = temperature (K).
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Also,

DI = D x 1.9403806 x 10-6

where D1 = density (slugs/cu ft).

Speed of sound is calculated:

S = 20.0544 X VT

where S = speed of sound (m/s)

T = temperature (OK).

All missing data is bad-flagged.

The variables TIEP, ALTIT, and TIET are the RAOB base-level

pressure, geopotential altitude ard rocket absolut e temperattir .

The variables NI and N2 are the indices of the first and list po ints

for which there is temperature data, while NOM is the nunbtr (if

points in the array ARR. The variable IN indicates the type (,f i.1

levels. The temperature correction to be used is specified hy th,

variable NCOR. GG is the local acceleration due to gravity ind REK

is the local radius of the earth.

Subroutine WNDAVG (DIV, NOM, KK, JL)

The subroutine WNDAVG computes averaged wind data for an

interval of size DIV. Thewind data sampleswhich are to he

used in averaging were written on Fortran__l ogical unit 13 is

they were computed by the main _pjgram. As the individual sam-

ples are read, sums of the x, y, and z component velocities art

computed. After all the data has been read, component vel(| ities

are computed. Vector wind and wind shear are then (alculated

from the component velocities. The time is obtained by interpolai-

tion. Any layer for which fewer than N points were found is bad-

flagged, where N is 6 when the wind is computed from radar input
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tape, and N equals I when the wind is input on data cards.

All computed data is stored in the array ARR in the COMMON

area WIND. The variable NOM is the number of points for which

wind averages are to be computed. The variable KK indicates

whether the altitudes to be used are in meters or feet. The

variable JL is used to indicate the wind data input type, i.e.,

cards or digital tape.

VII. GLOSSARY OF MNEMONJCS

Main Program

A wind direction in radians
AA constant used in computing constant-

pressure altitudes
AB constant used in interpolating
ACC (3,10) array used in storing acceleration prior

to use of 10-point filter
ALT (200) array containing altitudes
ALTIT geopotential altitude of base-level point
ALTITD geometric altitude of base-level point
APO (12) array of altitudes used in searching for

apogee
ARC (7,200) array used to store thermodynamic data

elt I temperature 'C
2 temperature "K
3 temperature correction
4 pressure mb)
5 density (gm/m3)
6 density (slug/cu ft)
7 speed of sound (m/s)

ARR (10,200) array used to store layer wind data
elt I time (sec)

2 altitude (meters)
3 altitude (feet)
4 N-S wind component
5 E-W wind component
6 wlndspeed
7 wind direction

8 fall velocity
9 wind shear

10 time (min sec)
ATE layer thickness used in computing altitude

array
AZ azimuth
BLANK 5-character field of blanks
BLANN 1-character field containing a blank
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C constant equal to .0174533
CONF factor used to convert input altitudes

to feet
CONM factor used to convert input altitudes

to meters
CONI 1.94254 converts rm/s to knots
CONZ -1.68895 converts knots to ft/sec
DEN constant equal to change in time
DY day of month
EL elevation
FLAG (200) array used to indicate missing tempera-

ture data
GG acceleration due to gravity
IDD data card type indicator
IND indicates type of data being processed

= -1 when processing one radar from
UNILOG tape
= 0 when processing 1st of 2 radars
(UNILOG tape)
= I when processing 2nd of 2 radars
(UNILOG tape)
=2 when processing DR format tape

INK indicator = 0 except when missing t1.it a
layer greater than 5 kin

IOF end of file indicator
lOP (11) input options

elt 1 wind input type
2 temperature input type
3 temperature correction type
4 English units output option
5 ozone parameters output option
6 constraints on wind data option
7 corrected winds input indicator
8 use base-level-point option
9 continue temperature data indicator

10 continue thermodynamic data option
II suppress printing 1/sec wind data option

IRAD (2) radar number
IRDAR radar being processed
ISC (2) input subchannel
I TE layer thickness used in computing alti-

tude array
K temperature correction type indicatur
KEX number of questionable data point-,
KK index used in searching for apogee
KLM = 0 until printing wind shear data
KYM = 0 until first wind data card has

been checked
LAST altitude of last point in array
LFIRST altitude of first point in array
LL index used in Eddy correction
MINUS -character field containing a minurs

sign
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NK (11) array tontsininig data to be output in
MRN formit

elt I a It it u~ft

2 wind direction
3 wlndspeed
4 N-S wind component
5 E-W wind component
6 fall velocity
7 temperature
8 temperature correction
9 power of 10 multiplied to obtain pressure

10 power of 10 multiplied to obtain density
11 speed of sound

MON month (integer)
MONTH (24) array containing names of months
MSIG number of base-level points input
MUN (2) two digits representing month
MI (5) five digits representing altitude
M2 (3) three digits representing wind direction
M3 (3) three digits representing windspeed
M4 (3) three digits representing N-S wind com-

ponent
M5 (3) three digits representing E-W wind com-

ponent
M6 (3) three digits representing fall v-locity
M7 (3) three digits representing temperature
M8 (2) two digits representing temperature

correction
MNl (3) three digits representing speed of sound
NEND number of reels of input tape
NINE 1-character field containing a nine
NMP number of significant temperature points

input
NOM number of levels in array
NO!M number of levels in array
NOMP number of levels in array
NONI number of levels in array
NZ number of consecutive bad wind data points
NI index of first level with temperature dat.,
N2 index of last level with temperature data
PLUS 1-character field containing a plus sign
QUS (2,100) array containing time and altitude of ques-

tionable wind data points
RAW (4,121) raw radar data array

elt 1 time
2 range
3 azimuth
4 elevation

RDNUM round number
RE radius of the earth
RG range
ROCKT (3) type of rocket
SALT station altitude
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SHEAR wind ,hear
SIG (4,200) array (ontaining data for signifiwut hvL.

eIt I corrected t-mperature 'K
2 uncorrected temperature 0C
3 pressure
4 a I t it ude

SITE (3) launch site
SLAT station latitude
SLAT2 SLAT multiplied by 2
SLAT4 SLAT multiplied by 4
SLONG station longitu'Y

SmuT (10,5) array containing smoothed radar ltt.i
elt I time

2 range
3 azimuth
4 elevation
5 X
6 Y
7 Z
8 X velocity
9 Y velocity

10 Z velocity

SM4 1-character field containing sig ,I
N-S wind c mpolennt

SM5 1-character t ield cintaining signi ,I
E-W wind component

SS (5,6) array containing input hist'-le%'ct t
elt 1 altitude

2 pressure
3 raob temperature
4 rocket temperature
5 temporary storage

STAT station number
SZ (11) array contjining ailtitudes of un tttitt-

pressure levels
TEM P (200) array containing temperatures
TFF first time read from radar input tijp

TIE base-level rocket temperature °C
TIEP base-level pressure
TIER base-level raob temperature
TIET base-level rocket temperature OK

TIIIE (200) array containing times
TI1EL time of launch (GIT)
TIMEZ lift-off time (sec)
TIMM time in minutes and seconds
TM time of raw data point
TP (4,200) array containing input temperature lita

elt I time
2 temperature
3 a l t i tude
4 temperature correct ion

TPCOR (200) array containing temperature corret ti ow

T'r time of wind data point
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TTI time of previous point
VD wind direction
VDI wind direction of previous point
VS windspeed I
VS1 windspeed of' previous point
VT total velocity
VTI total velocity of previous point
VT2 VTI multiplied by 1.3
VT3 VT1 multiplied by .7
VX corrected E-W wind component
VX1 E-W wind component of previous point
VY corrected N-S wind component
VYI N-S wind component of previous point
VZ vertical velocity
VZP (200) array containing fall velocity
WGT (59) weighting factors used in the 117-point

raw data filter
WSSITE (3) alpha field containing SMR, WSMR, NM
WSSTAT station number for WSMR
WW (10) weighting factors used in the 10-point

filter used to smooth accelerations
XAC smoothed X acceleration
YAC smoothed Y acceleration
YR year
ZAC smoothed Z acceleration
ZF altitude in feet
ZFIRST altitude of first valid wind data point
ZLAST altitude of last valid wind data point
ZZ altitude (meters) corrected for earth's

curvature
ZZI altitude of previous point

MRN

B temporary storage
F9 pressure divided by power of 10
FIO density divided by power of 10
SM10 sign of exponent of 10 used with density
SM7 sign of temperature
SM8 sign of temperature correction
SM9 sign of cxponent of 10 used with pressure

WINDAVE

CON factor to convert altitude to meters
DIV averaging interval ize
JL = 0 if wind input is radar tape
KK equal 2 if altitude to be used are in

meters, 3 for feet
KJ equal 0 until first point has been processed
NOM number of averaged points
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NZ number of consecutive bad wind data points
TPREV time of previous point
TT time
VD wind direction
VS windspeed
VX E-W wind component
VY N-S wind component
VZ fall velocity
ZPREV altitude of previous point
ZZ (2) array containing data point altitude

elt 1 meters
2 feet

RTDATA

BUFFA (3241) input data buffer
IA (32) array containing azimuth data by SUI)cIIIi-Ii I
ID (32) array containing rate of change of rang,

(R dot) data by subchannel
IE (32) array containing elevation data by st,!)h.inni
IEOF end of file indicator
IFIRST equals 0 until initialization is completc
IMTDAT array used when reading met data
INBUF (3241) input data buffer
IREAD end of data block indicator
ITQ (32) array containing tracking mode data by

subchanne I
]TYPE data type indicator
KK (6) status array used by tape read routint
KNT number of points of data processed in ,tat.

block
T time of data point
TI time of met data point

TPREAD

AZM (32) array containing azimuth data by sul,(h,imu l
Al azimuth value used in 2-point ave.rage
A2 azimuth value used in 2-point average
ELY (32) array containing elevation data by subcinel
ENDFI1 end of file indicator
El elevation value used in 2-point average
E2 elevation value used in 2-point average
ID (32) array containing radar identification Iv

subchannel
IPAR parity error indicator
IRDT (32) array containing rate of change of range

(R dot) by subchannel
ITQ (32) array containing radar tracking mode hy

subchannel
JI index for data for first radar processed
J2 index for data for second radar processed
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RAN (32) array conitaining rangv data by subuhanne I
RI range value used in 2-point average
R2 range value used in 2-point average
TALT time ot data point
TI time value used ill 2-point averagt

THERMO

JJ index of element in array ARC whl -h
corresponds to jth element in ALT aray

KKK index ol irst element for which pressurs-.

are computed

D interpolated value of DZ
DZ (46,3) array containing coefficients used in

Thermo correction
RATIO constant used in interpoiation

Z (46) array containing a lti tudes corre'spoIn(dinug

to coetficients AZ, BZ, CZ, and DZ

OZONE

01 d(ln P)/dz
02 d(In T)/dz
ZX change in altitude from following pint
ZY change in altitude from previous ipint

VIII. TEMPERATURE REDUCTION COMPARISON

Since this report describes a system that will perform automated

processing of the temperature data from a rocketsonde, an indication

of the accuracy of such processing will now be made.

Because the temperature data from the automated system merely re-

places the manual data with no further changes in the computer process-

ing of the rocketsonde, only comparisons of temperatures from both

systems need be made.

As an indication of accuracy between the two systems, three sepi-

rate rocket flights were processed by the automated system and the

temperature data compared with manual data in graphical plots. 11 Ics c

results are shown in Figures 10, 11 and 12.
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In comparing the two plots in each figure, there is good agree-

ment in some areas and riot so good ,) rcement int other areals. Si ne v

the criterion specified by the IRIG data reduction requires that

the straight line segments be only within 20 of the actual curve--there

curve--there is some room for difference. For example in F'igure

is some roon for difference. For example In figure 10, the point at

2150 s and -58* yields a difference of 3.5. If the actual (strip chart)

temperature were -59.750, then the differences (manual and computer

verses actual) would both be 1.750, well with the 2nd degree tolerance.

In a further analysis for comparison, the actual raw data

plots (QS recording) were compared with both the manual and auto-

mated output of points where the differences were large. In all

cases except one, both data were within the 2' limit. The one

exception was the manual reduction, which was in error due to the

incorrect reading of the raw data chart.

These comparisons indicate that the automated reduction method

is as good or better than the manual technique.

IX. DESCRIPTION OF DATA CARDS FOR PROGRAM

A. IDENTIFICATION CARD

The identification card is included in all runs and contains

general information about the type of round and the launch location.

Col No Format
01-18 3A6 Rocket Type (Super Loki, etc.)
19-22 A4 Round number for the type of rocket

fired during the year from that site
23-24 A2 Last two digits of year
25-26 21 Two-digit number representing month
27-28 A2 Two-digit number for day of month
29-32 A4 GMT time of launch rounded to nearest

minute (leave remaining fields blank if
launch site isSMR, WSNR

33-50 3A6 Name of launch site, e.g., Green River, Utah
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IN

5M-55 A5 MRN stat i i uimtr 7e._., 7247 for r.n
River)

5t,-o4 F .4 Stati on latitude (e.g. 8.933 f r e I i
Rive r)

o)5-7i V9.4 Stat ion loniituihi (e.g., 1lt.() ti eun

Riv er)
74-78 [7.2 Stat ion a tit de t l-me s Sl. e. ., I, t

Green River)

B. OPTIONS CAR)

The options card is included ill ill runs in! iue or u2 -

ting the options for each ri].

Col No Forlat

11 Wi nild input type
I iP(1) = (0 or bl ank) - in o . iri inil , t eip ri-

Lures only
= I UNILOG r,i,lr tpe used to cumpn ut 1,1,.

= 2 DR torml.it rajdir tape used t,1 ( ,liliut .
= 3 winds iniput ol cards

3 I Te11rmperatui-e' inlut type
= (0 or blank) - no tcmperatiir, intuit - iit.)-

only (no temp seinse)
I t ime vs. t olip irlll)i t (n (,f'ds (wlslit 'iO v

with wiiils)
ltJP(2) = 2 aI L titude (kin) vs. telill, I inp i n ti rds (Ii,

wind i iput )
3 3 altitude (it ) vs. temp input II -.ii r

wind input)

= 4 no telmerai tlre inriplt (seiIsor fr ii li I
: temperature vs. time fronm digiti/',t te -

met ry
I 1 Temperature correct ion type

= (0 or blank) - no temp correction ulse),I

= 1 Arcas;onde temp correction used
IOP(3) = 2 Loki Datasonde temp correction used (

runs with wind and temperature, fort Lepile.i -
ture-only runs, no temperature correct ii is

computed but one may he included on tie tem-
perature data cards).

3 Krumins' correction

7 11 English units option
= (0 or blank) - no additional output

IOP(4) t (0 or blank) - additional listing and it-

put cards containing data in Eniglish iili ts

for 1000 ft levels
9 11 Ozonesonde paranmeters opt ion

= (0 or blank) - lio additional output
101(5) t (0 or blank) - data computeil fir .5 kill

and I kft instead of standardf I kil il

5 kft, ozonesonde paranieters conllite'l t, i

all levels
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]1 II Ignore %.ind dita ,,list r. i its opt I

= (0 or hlaI 0 - st.nudnr.I
1) (6) (0 or bI: k) - ,nStr.1ints (,i tall l,, it'

Adi poinlt-tU-p oilit ' i il v,3r1.t iii (1("1
I I Corrected winds u.sed ,i t ard ifiput

= (0 or blank) -drip, Siii s I nput , tld &i ta I
U c -o r rec t e
t (0 or ) lank) - ,ssumes i nptit w ild dat a i

cur rected
10P(7 (This o[t iOu is used o)' ,heln , lids ire,

input on cards. The only di fftc rt(rit i i t -

put is the co limins in which the wil(i is put
in the .IRN formatted output).

15 II Ignore base-level criterion opt lioi
= (0 or blank) - if no input base-level
point has agreement of 2.5' between
raob and rocket temperatures, rio the rnodyna-
mic data is computed. If more than one po ilit

OP(8) meets the criterion, the one closest to, 25 km
is selected.

(0 or blank) - it one or more point. me,,mt
the above criterion, the one closest to 25
km is selected.

17 11 Continue temperature data option
(0 or blank) - it a layer of missi nig teIl-

loP(9) perature data is greater than 5 km - tem-
peratures are considered missing fot- rem,,in-

der of flight.
# (0 or blank) - temperature culmptations
are continued regardless of existenc. of

missing data
19 11 Continue thermodynamic data opt i ol

= (0 or blank) - if a layer of missing
temperature data is greater than 3 kil,

lOP(10) pressure, density, etc. are not cimpiited
for remainder of flight
$ (0 or blank) - thermodynamic conpnitatins
are continued regardless of existence of
missing data.

21 H1 Suppress printing 1/sec wind data
= (0 or blank) - standard

lOP( I) (0 or blank) - I/sec wind data points are
not printed. The summarized output remains
unchanged.

C. DIGITAL RADAR TAPE PARAMETERS

This card is included only when winds are to be computed trm radar

data input on a digital tape (i.e., UNILOG tape or DR tormatted tape).

Col No. Format
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1-3 13 Radar numt -r
5-6 12 Radar suhchnne Il ( leave blI.ink I or DRP t p,
8-10 Radar number for 2'ri Rilitr (ltt blinK,,

DR tape or for pr, cts ing only no r~i,iir
12-13 12 Radar subchanuel Itor In, r21 ir
15-23 F9.3 Lift-off time in 1u'(!1 5 OII , ,link t,,r lk

tape)
25 11 Number of reels ot inpuit t.,i .

D. TEMPERATURE CALIBRATION DATA

These cards are included only whe temperature i oput tpti,i :

temperature vs. time from digitized telemetry, is .elected. III(

data for these cards is taken from the calibration chart ,lat.i.

1. Cards 1, 2, and 3
Col I thru 70 7F10.4 format - the 21 values located iI ti,.
2nd column of the calibration sheet that shois the instr-
ment number and thermister number for the datlisunde. Set
Table 4.

2. Card 4
Col I thru 50 5F10.3 format - the 5 values located iI the l. t
row of the sheet used for cards 1, 2 and 3 above. See 1,lb. -4.

3. Card 5
Col I thru 30 3F10.3 format - the 3 values of temperaturt-
corresponding to the ratios of 0.3, 0.5, anrd 0.7, respectively,
from the ratio vs. temperature data.

4. Card 6
Col I thru 10 F10.1 format - this value is taken from tire
Q-5 plot and represents the ordinate correspo tin to r,.'t roI
luring the T-2 minute prelaunch ploL. This value is 11it i,,'.-

sary for temperature calculations but ('es provide a tr,,ss
reference value to the Q-5 recording.

E. WIND DATA CARDS

These cards are used to input manually reduced winds and are

omitted if a radar tape is used or for a temperatures-only run.

There is no program limitation on the number of wind data cards

which may be included in any run.

Col No Format

1 I1 1 card id for wind cards
2-10 F9.6 Time from lift-off (min. se.)
11-22 F)O.2 Altitude km MSI,
21-30 F'10.0 Wind direction - digrees frum noth
31-40 FIO.O Windspeed - meters/see
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F. BASE-LEVEL POINT CARDS

These cards are used to input a base-level pressure ard crr,-

ponding altitude from which thermodyn,1mic data (pressure., dcnsitv)

is computed using hydrostatic equations and rocket tempor,atures.

Zero to 5 base level points are input with c.i<h run with temtjuritmres

and the best one is selected as described for the 8th option o tl

option card. If no base-level point is input or it all re rejecte',

because of temperature disagreement, then pressures ind bnsiti es

are niot computed.

Col No Format

1 II = 2 card il for I ise-lev('l pouint
2-10 F9.2 = Geometric alt itmde - km 'IS1. It 'SI.

are used i f tempe rature .iI t i thdes air'
input in ft)

11-20 Fl 0.3 Raob pressure - mi i bars
21-30 FIO.3 Raob temperature - C

G. TEMPERATURE DATA CARDS

These cards are used to input temperature on all runs that

include temperatures when the temperature vs time - telemetry opt i(n

has not been selected. As many as 200 temperature data cards may he

included in any run.

Col No Format

II = 4 card id for temperature cards
2-10 F9.2 Time from lift-off (min. sev.)

11-20 FIO.3 Temperature - 'C
(Rest of card is blank except for temperatures-only rims)
21-30 FIO.3 Geometric altitude - km or ft MSI.

- (see 2nd option on opt i ons ca rd
31-40 FIO.3 Temperature correction -C
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A. I I' M I..IKS

An exaiei of (t to . thi pi rogramri iii t r , rim Itrom j ,It 1it I. I

r'w, hi' g i vell.

The 'lit. It 4 it. I o%. shows mos t of t fic a I i hrjt i ,n uit. t 11tj

ineeded <tr colpii ti rg teml ri tore y( v(.r .s tme I rou t v, it wt r;

0(I1P(2J 5).

The data wi t in the rectLangle (Co I min 2) of 'I abIe 4 J. li

4I t Iru 61 , atid the LitLi within the ruct angIe (last ro ) ,I IAI II.I

is i it ptt on 71 . See next page.

The remainder of the data is as described inn Settin \I

INSTRUMENT NO 21540 THERM I STUR NO 77-10-19212

21 5
1.0 0.9915 5572.0 T)20.0
5.0 0.9577 5572.0 5S18.,

10.0 0.9190 5572.0 6003.0
20.0 0.8509 5572.0 6548.0
30.0 0. 79:35 5572.0 7022.0
40.0 0.7440 5572.0 7489.0
50.0 0.7006 5572.0 7953.0
60.0 0.6623 5572.0 8413.0
70.0 0.6299 5572.0 8846.0
80.0 0.6000 5572.0 9286.0
90.0 0.5736 5571.0 9713.0

100.0 0.5506 5571 .0 10118.0
150.0 0.4594 5571.0 12126.0
200.0 0.3986 5571.0 13976.0
300.0 0.3222 5571.0 17291.0
400.0 0.2766 5571.0 20139.0
600.0 0.2234 5571.0 24938.0
800.0 0.1941 5571.0 28708.0
1000.0 0.1757 5572.0 31722.(0
1500.0 0.1498 5572.0 37191.0

2000.0 O.r1359 5572.0 40986.0
- 65. -50.0 -25.0 0.0 35.()

[1333.000 479.600 109.400 11.000 7.1071

TABlE 4 THERMISTOR AND INSTRUMENT CAL IBRATION DATA
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TERI NAL COMMANDS

NOTE ALL LINES THAT HAVE > IN THEM

ARE TERMINATED WITH A RETURN ON TERMINAL

>@USE A.,8300*DATAFL.

READY

>@ED,I A.

CASE UPPER ASSUMED

ED 16RIW1 - (DAY - TIME)

INPUT

II:>

EDIT

0:>TAB / This establishes the tab character

0:>SET 19

0:>

INPUT

lI:>LOKI PARACHUTE/00137901221900

21:>

EDIT

I:>SET 3,5,7,17,19,21

1:>

INPUT

21:>1/5/2/I/l/1

31:>

EDIT
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2:>SET 5,8,15,25

I1N P L T

3 :> 113/1/396/68400.()/1

41:>

E. 1) IT'

3: '>SFT 11,21, ,1, 41,5 1,61

3:-

I N PtJT

41:>.9915/.9577/.9190/.8509/.7935/.7440/.700t,

51:>.6623/.6299/.6000/.5736/.5506/.4594/. 3980

61:>.3222/.2766/.22:34/.1941/.1757/.1498/. 1359

71:>1333./479.6/109.4/31./7.107

81 :>-44.5/-27.6/-10.

91 :>90.2

101:>2 20.939/50./-55.6

l11:>2 24.021/30./-49.2

121:>2 26.953/20./-46.9

131:>2 31.577/10./-37.8

141:>

ED IT

13: >LNP!
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]:LOKI PARACHUTE 00587901221900

2:1 5 2 1 1 1

3:11 1 396 68400.0 1

4:.9915 .9577 .9190 .8509 .7935 .7440 .700t,

5:.6623 .6299 .6000 .5736 .5506 .4594 .3980

6:.1222 .2766 .2234 .1941 .1757 .1498 .1359

7:1333. 479.6 109.4 31.0 7.107

8:-44.5 -27.6 -10.

9:90.2

10:2 20.939 50. -55.6

11:2 24.021 30. -49.2

12:2 26.953 20. -46.9

13:2 31.577 10. -37.8

TABLE 5 Card Images for ROCKET Program

O:>EXIT

LINES: 13 FIELDATA

(ANY ERRORS MADE ABOVE CAN BE CORRECTED BY USING TIlE OTHER EDIT CO)MANI)S)

>@USE B. ,83OO*ROCKET.

READY

>OASG,TZ 2.,U,ACB788 (Assign unilog tape)

>@ASG,ZA PUNCHFL.

>@ASG,ZA PRINTFL.
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>(BRKP. UNCH$/PUNCHFl.

>'(BRKPT PRINT$/PRINTFL

>:4HUG (NAME- NUIMBER FOR OUTPUT)

*IXQ B. IETROC

,(dAI)D A.

(There will be a wait period here until a > is printed)

>OBRKPT PUNCIH$

>(BRKPT PRINT$

The results of the output PRINTFL can be sent to any ol the

high speed printers by use of the SYM control stat ement or tle iso ,cr

can examine the output with the El) processor. For thi.s example t.hI

results of the computations up to where the wind dat; is printed is

shown on the next pages.
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OPTIONS SELECTED

WIND INPUT-UNILOG TAPE

TE.PERATURE VS TIME-TELENETRY

HENRY (IRIG) CORRECTION FOR LOKI DATASONDE TEMPERATURES USED

CONTINUE THERM1ODYNAMIC COMPUTATIONS EVEN IF LAYER OF TEMP DATA MISSING

IS GREATER THAN 3K0

SUPPRESS PRINTING I/SEC WIND DATA

LOKI PARACHUTE NUMIBER 0013 LAUNCHED 22 JAN. 79, 1900 from SMR, WSMR, N,"I

STATION LATITUDE 32.467 LONGITUDE 106.417 ALTITUDE 1215.910 METERS

RADAR 113

GEOMETR IC ALTITUDES

**-LOKI CALIBRATION TAPE DATA***

*Ra L i os-

.9915

.9577

.9190

.8509

.7935

.7440

.7006

.6623

.6299

.6000

.5736

.5506

.4594

.3986

.3222

.2766

.2234

1941

-56-



.1757

* 1498

S1.359

:CAL I BRAT I ON VA.UES*

1 3H.0000 479.6000 109.4000 31.000) 7.1070

'CAL IBRAT ION CIIECK-*

RATIO COMP CHART D I Ff

.3 -44.7 -44.5 -.1

.5 -27.4 -27. -. 2

.7 -10.0 -10.0 .0

D)ATA FOUND IN SUBCItANNELS

I

9
1 9

FIRST TIME ENCOUNTERED ON RADAR TAPE .065 SEC

LOKI PARACHUTE NIVMhER 0013 LAUNCHED 22 JAN 7(), 1900 FROM SMR, WSIR, NI

STATION LA''ITUI)E 32.467 LONGITUDE 106.417 ALTITUDE 1215.910 ,II'I'ERS

RADAR 113

GEOMETR IC ALTITUDES

-SIGNIFICANT LEVEL TEMPERATURES*

TI ME

SEC MIN:SEC TEMP RATIO ORDINATE

123 2:03 31.71 .9299 83.7

127 2:07 33.99 .9355 84.2

156 2:36 .32 .7905 71.0

166 2:46 -1.21 .7786 70.0

175 2:55 -8.79 .7122 64.0

185 3:05 -8.16 .7184 64.6

195 3:15 -14.30 .6554 58.9

213 3:33 -15.76 .6392 57.4

232 3:52 -12.32 .6761 60.7

259 4:19 -17.37 .6210 55.7
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279 4:39 -11 .08 .6891 61.9

293 4:53 -9.30 .7072 63.6

315 5:15) -15.94 o373 57.3

330 5:30 -13.20 .66b9 60.0

1t)7 f:07 -21.10 .5769 51.9

401 6:41 -20.86 .5802 52.2

414 6:54 -15.86 .6387 57.5

443 7:231 -12.04 .6795 61.2

465 7:45 -12.14 .6787 61.1

475 7:55 -17.46 .6202 55.8

484 8:04 -31.76 .4466 40.2

489 8:09 -34.62 .4111 37.0

516 8:30 -36.23 .3920 35. 3

535 8:55 -31.42 .4500 40.5

507 9:27 -37.68 .3767 33.9

596 9:50 -35.36 .4024 36.3

623 10:21 -39.13 .3606 32.5

632 10:32 -37.77 -3753 33.9

674 11:14 -43.11 .3166 28.6

707 11:47 -41.43 .3345 30.2

744 12:24 -45.44 .2930 26.4

804 13:24 -42.51 .3224 29.1

836 13:56 -46.05 .2873 25.9

911 15:11 -48.35 .2662 24.1

974 16:14 -43.31 .3142 28.4

1058 17:38 -39.67 .3542 32.0

1135 18:55 -44.24 .3056 27.7

1176 19:36 -41.62 .3325 30.1

1227 20:27 -43.62 .3117 28.2

1278 21:18 -41.27 .3369 30.5

1333 22:13 -46.45 .2836 25.7

1485 24:45 -45.95 .2882 26.1

1600 26:40 -51.81 .2376 21.5

1783 29:43 -49.20 .2595 23.5

2223 37:03 -55.99 .2059 18.6

2403 40.03 -53.46 .2234 20.3
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B. T'IPERATURE VS. T IiE FRO,"i CARDS

On pige 60 is a listing of a file cal led 83OQ:':LOKI.CONTROL.

This Iile cont,iTIs information for:

1) Control of operations - LIines 1-8 and Li t's -44- -)
2) D ata tor IIDENTIlFICATION CARD (page 46) 1- . i n 03 Data t,,r OPTIONS CARl) (page 47) - Line 10
4) Data for DIG ITAL RADAR TAPE PARA IE1TERS (page 48 Li n -

5) Pita for BASE-LEVEL Point Cards (page 50) - Lilles 12-IS
U) Data for TE'IPERATURE DATA CARDS (page 50) - i. ines IU- 4

Prior to execut ion of the control file, a phne call to the tip.

I ihrairv (H78-317,3) requesting that tape E206 he taken to svstcem 1)

,hsold be made. The execution is made by typing (tl, is th, v,.'tii

unI ilt o'r

'(:A)I) 8300l:.0KI . CONTROL

MI'H tO ie SVSten rsponds with '>', the file PRINT. can t' examined

,ith tt,, El) protessor or SYrnied to a printer.

Pvto , is an explanation of the listing shown on the p-ges

ni,(iat,(1:

Pa ge LISTING

01 OIpt ions selected
06 On, per second wind (would cont inue unt i I end o I I i ght
6 Thermodynamic data for input temperantires
04 Thermodynamic data for kilometer Levels
o.5 ROCOB message
06 Plot of Wind (x,y) and Temp vs. Altitude
07 MRN 30 cards
08 M1RN 30 cards (continued)
09 Thermodynamic data for 5000 feet levels
70 Thermodynamic data for mandatory levels
71 'IRN 40 cards
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b3UU0LOKI CONIkL 19 ~L1 61

I hh. .( 56,cPPhI it. T

idP99I&FT VNL..I1/PUNCt.

t* ENAOLL. b3UU*14()PEI.

6 *. .'A bJUUO MOCKET.
7 Abt.. If e u .2U6

AW.iII bJUII-WQCL~T.METhU

11' a 1 3
I 1 1j. 02 - 59'4cJo. ISI I --

lz 221.6.91 44..6 -b7.6

13 22-C - UU 36.1 -ss5.9
1.9 2.6 26.5 -t-2.7

lb 1t)2v25.3 -'2.2
18 d .35 -6.
17 1 -15. 7

20 9 9 49 -17.3

21 .9 49..6 -9 .5h
21 44 U l6 -07. 1

23 ~~~ U9 .9 -06
249 .9 6.ij -U-.9

25 4 1 .34 -13.0
26 4 1.62 -10-1
2? 7 9 4.33 -09.3

2b .9 '1.% -21.b.
29 4 Iou.37 -26.0
30 .9 11.3u -32.6
31 . I .? -32.3
3d At lJ.2.9 -36.4

34 4 *.06 -92. e
35 .9 21 .36 -49.3- -

36 .9 d2.59-4.
37 '4 27 1. 5b -52.2
38 .9 30.32 -52.9

49u . 3b.U1 -56.0

.92 .9 36.53 -570.
43 n .9 S.%z -56.5

4 .BKKPP PklS
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X I. TAPE UN I T ASS I GN IENTS

INPUT TAPES

I . UNILOG Tape - radar data recorded on a digital tape using a real-

time log routiic on the UNIVAC 1108. The UNIILOG Tape is assigiIed to

Fortran logical unit 2 and is read by the system subrout I tie FLITAP.

Each physical record contains data for a oWe-stCko, d interv.l lid

begins with the first message after the whole second. The data r.ite

is 20 messages per second. The record length is variable.

Each physical record contains a control word and 20 logical

records. The control word should be ignored. Each logical record

contains a word count and a time word, which are followed by five

words of information for each active input. The maximum niumber ',t

inputs is 32. Therefore, the maximum size of a physical record is

3241 words (1 + (20,, (2 + (32*5)) )). If no inputs are active, each

logical record will contain only a word count (equal to one) and a

time word. The minimum size of a physical record is, therefore, 41

words (I + (20*(2) )).

The time word is floating-point range time in milliseconds. TIe

five data words for each input contain information from the standard

serial data format. The IOMUX input subchannel number appears in the

second sixth-word (second most significant character) in the second data

word of each five-word input data block. This number has a value trom

zero to 31. An example of a physical record containing radar data is

on the following page.
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UNILOG TAP. FuRMAT

35 0___C

CONTROL WORD 3 5

WORD COUNT (ELEVEN) ---- -I I

'INE WORD [ FLOATING POINT MILLISECONDS ]

35 33 32 30 29 24 23 6 15 9 5 (J
I)ATA WORD I LRn 11 TGT 0 C C SYNC I ID 100D- 'V '

29 24 23 0
DA'TA WORD 2 S C 7i. I RANGE .S

23 0
I)ATA WORD 3 1 MSB AZ

23 o
DATA WORD 4 [ SB ELE VT E.ON II AI

23 0 R2{, .

DATA WORD 5 RANGE RATE ISB

35 33 32 30 29 24 23 16 15 9 8 5 0 hIIYS I (Al.
DATA WORD I LU!_N TTOT- C SYNC M I IDOOj_ _] RIIGORI)

29 24 23 0
DATA WORD 2 " RANGE LSBI

23 o}
DATA WORD 3 MSB AZIMUTH

23 0
I)ATA WORD 4 [ IMSB E-LEVATION

23 0
DATA WORD 5 RANGE RATE L[SB

19 more logical records

TGT #= Target Number

CC Confidence Counter

ID = Site Identification

TM = Tracking Mode

Subchannel Numbers will be in ascending order (0 - 31).



I lie range is I it -a rIs 'djil ttie a i i t ii (1 t , t(- , ac Lrl I- II t

tp ,iI, ient to 4.7') xI71C-5  radi ans.

2 . I t uirl.t t 1 w - ridir t ita recorded oni a digi ti I tape g( i-

crated hy pro( tss rig the radar ficId tapc DR friIitt td tap s ,ire.

aiss i 'd ti ( Fo1rt ran Iop.i I unit I. fhese tjes ire hi r i 1111 ( , )It Int i

[Io-m.t iou irsts .iv h '1FTRC in the fo lowi trrig ma t.

i'hj itter No ormAtL

T-19 "9. "['ime ( sectris trim I Itt -oI f time

1-59 F9.1 Slant r-ingt, trom radar ( v.rds

t'1 -69 F9 .2 A,, i inthi I from rida r (il s)

71-79 F9.2 Elev,,tI,,i I rm r.i(lar (mi is)

. The progr.ii H'I'ROC may1 he written otL .i t.ipe which is used in

eai run (see sect i, o on control cards).

In t eiried i ate tipes Noote: On the UN I VAC 1108, i nterried i jte ,it a nray

he writt err on magne tic ,ruin rather than magnet ic tape.

I. When a UNI LOG tape is being processed and it contains data

f rim two radars, th data from hoth radars may he redjued in ,a single

rIlll. Iln this case, when the data from the F i rs L radar is he i nr pro-

cessed , information from the second radar is he i ng writ ten or Fort ratn

tilll it i n air un forma tted mode.

Wo rd

I rime (seconds from lift-off-time)

2 Slant range from radar (meters)

3 Azimuth from radar (radians)

4 Elevation from radar (radians)
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Z . In , [I v ru I ,I. itP h I I If d,+t t , ' L+ '+ -, .st,('I, t he d kl'tId .

,,n I pIl ev s ,ir i+t.(iurded 1 , Fort i . I cI 11111i t 3 t (ir IIst c n

Lt iiit ivi rie, i LIa'er w inTd dat,. i t he ,;,iIi dat a i.s input "iI

.i rlls-, tli itlt.)i .lit i 1 iil i re re, orlet . li t e L Iht i1pUt is di gi ti I

t Litt ,I  di' i' I. o111,lll tt +t .Il t an 1 Lo t're d 'I ' I. 1W 11111) 11 ' 1 " r St-L 10111 °Th" .

rIt-('( ds Ire i - I t ten i 11 . l tl t o 1 "in.r t tel m b(++<e,

T lime ( se oids from I ift -of f t i lit

2 Al Li tuide (meters

3 Alt itide (feet)

4 N-S , i [id componelt (meters/sec

5 1-' wi ni component (meters/sec

0 kitnd speed (eters/sec)

7 Wjlij i r (' joil (,jogrees)

8 F.,l I velocity (meters/sec)

0 Number of points since last good point which were rejio ctd-I

as ad data.

Output tapes At present there ire no mtplt tapes leing . t

bv IETROC.

OUTPUT LI STI NGS

rhe omtput listings are in metric units, with addit iouiIl listitlg.

in English imits available as an option. Th'le data (consists il:

1. Winrd I)ata

A. Individual wind samples

1. iOne sample/socond with digit,il tlape inut

2. Input points with piunch carI inluit
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B. Ave raged ,ind data for even ki lumter levels aver.,god

over 2 kilometer I ayers ( hen temperatures are iciI ud(,I,

tle avera ged winds are Ii sted combi ned wi th the thwrit,-

dynami C data.

11. Thermodynainic Data

A. Type of data

I. i nd ave ra ged over 2 k il omete r I avers

2 . Tempe rat ures

3. Pressure computed usi rig hydrostat i c elatIow;,

rocket temperatures, and hase- level Ipo i itt Ir u

(onjunct iye raoh

4. Computed density

. Computed speed of sound

Bi. Types of levels for the rmodynnami dat a

1. Significant temperature levels

2. Even kilometer or .5 kilometer levels

3. 5000 foot or 1000 toot levels

4. Mandatory (constant-pressure) levels

C. Types of listings ouLtput

1. Standard data summary

2. MRN formatted data

3. Ozonesonde parameters (optional)

4. English units data (optional)
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XII FLOWCHA RTS OF OVERALL SYSTEN VPL.RAT ION
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Initialization

initialize

Read id card,
opt ions card

Print ont.
selected
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.,in(. Data Card Processing

-'rint
heading

-8d0-t cr

Ai



Temoeratures Onrly ?rccessing

0_
level points emraus

Select best Compute
base eveltherno data
base evelfor k ft

levels

\Y
Read Print k( ft

temperature lvl
data 5cards lvl

Compute therio > e
data for nrilish unit Yes Pnhdt
siqnificant opt. selecte cards
levels?

N' No

Print sign. Comipute mandatory
levels level altitudes,

interpolate for
temperatures

Com-ute km level
altitudes,
interpolate for Compute
temperatures thermo data

for mand.
levels

ComputePrint mand.
thiern.o data levels
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Ccrnoutc altitudes
for mandatoryj
levels, i.nter-
p~olate for ternns,
ccrnoute wincis

Con out e
the rmo data
for mind.
l1evPls

Print and

nunch mand.
1levels

-'nr 14 qh ~ ~ ~ -lii onthrrd e



L:ilorieter .-inl :-roce-.7in-

,-:l winds

rin. - id

. n r i s u- 
1 

e s C o n v e r t a n d

.-. int 1/se 'esinouc

es
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XIII FLOWCHARTS OF MODIFIED OR NEW PROGRA IS
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FLOI CIL\.RT FOR SUBROUTINE ',M)AEA

START

YES
EO F?

KE*. IN D
TAPE

YES is
BUFFER

FULL'
A

2.2 NO

NO FIRST

CALL'

B
2.2 YES

is

NO TEMPER.ATUPE
VS TIME TO
BE FROM
TEIZILTRY?

YES

INITIALIZE XETJ

FILTER VIA

CALL FILTER

1

WRITE PAGE
HEADING

PERFORIM rEMPER.ATuRE
CALIBP,%'rl'ON VN.-D TE ;,T
VIA CALJ. 1.()KTL'%f

INITI kLl::L
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FLOWCHART FOR SUBROUTINE RTDATA 2.2

2.2

rs-, REWIND TAPE

Y2 
SET DENSITY

F IR
ST T

4 
CLEAR

'S
S

FLAGIJ
STATUS

FLAGS

READ TAPE
\TO FILL BUFFERY

\7
SET FOF IF

Ot 

YES

EOF OR END OF TAPE

OCCI:RRED

Is

'0

REWIND YES

INTERLOCK

SET?

, 0

NO P-OF? YES

DID YES is
PARITY TEMPERArURE NO
ERROR v TIME FROM

OCCUR? 7 TELE [ETRY?
[SET BUFFER)

NO F
Yl ,1: A _TO I YESfNO FS NO

S T B FFER PAG E'U' IR +TE,., EFLAG TOF G
2.2 1 H

FULL IFULL 

CALL SIG LE"
LZNAL

F GET THE ARMBER

OF WORDS IN TH RE I NI T l.,L I Z 1,
LOGICAL RECORD FLACS

'ET'12D THE TIME

RI:Tt'7.N
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